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SOUND ABSORPTTON COBPFICIEMTS | # THE MORE COMMON MATERIALS. 


The eee fizures’ héve Deen obtained at the National 
Bureau of Standayds fanythe’ sodnd, absorotvion coefficients of a 
number of materials BON on tue mar.ce% 2s acoustic correctives. 
The inclusion of ‘a materia’ in this letter circular is not to be 
construed as & #eneral approval. Hach material should be judged 
on its merits in any de fticular case as there are other require= 
ments such as fire resisting qualities; lisnt reflection, apvea 
ance, etc. figures are also given for tne absorption of an 
audience seated in oe of different kinds. All the results 
have been obtained by the reverberation method on samples having 


an area of re a ae f2 square feet, 


The sound absorption coefficient of a material is defined as 


the fractional part of the energy; of a sound wave wnich is absorbed 


at eacn reflection. Exverimental figures such as are given here 
must be regarded as approximate only. This branch of applied 
science is new and in 2 state of develovment. The methods and 
formulas used in obtaining these fizsures are those which, while 
not entirely satisfactory, are open to the least objection. The 


uncertainty involved is such that all the coefficients are provably 


somewhat too lare. 


The "noise coefficient" riven in the table is the average to 
the pee miltinle of 0.05 of the coefficients for 256, 512, 

1024 and 2048 cycles. It has been recommended by many consultants 
that such a poerriol out be used when 
the noise level, as in offices, restaurants, etc. 

Fibrous materials and acoustic tiles may exhibit large 
variations in coefficient arising from different methods of 
mounting. The figures here given apply only to cases where the 
materials are mounted in the same manner as when tested. 


Acoustic plasters require specia sill in their application, 
as imoroper mani selation may red the coefficient. Moreover, 
the figures given for plasters without a base coat will be con- 


Siderably reduced if a base coat is used. 


It is not necessarily the case that the materialsof highest 
coefficient are the most advantageous. When there is room enough 
to apply the requisite quantity, a material of low coefficient 


the problem is one of reducing 
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will give better results than one of higher absorytion, because of 
the more uniform distribution of material. Also in comoaring 
cifferent materials it shoul be borne in mind that there is some 
variation in manufacture, hence the samole which was measured may 
nave more or less absorntion than the material celivered on the 
Job. Minor differences in coefficients, therefore, should be 
disregarcaec in choosin=s between materials. 


For the foregoing reasons it is advisable in drawing up 
svecifications for auditoriums to lay emphasis unon the reverbera~ 
tion time desired rotner than uwson coefficients of material. See 
Bureau of Standards Circular 7396 entitled "Architectural Acoustics!! 
which may be obtained of the Suverintendent of Documents, Govern~ 
ment Printing Office, Washington, D. C. at 5 cents per copy. 
Additional details regarding any of tne materials mentioned in this 
letter circular will be furnished on application. 

Adcitional information regarding the absorvtion coefficients 
of acoustical materials may be obtained from the Acoustical 
Materials Association, 919 North Michigan Avenue, Chicago, Illinois. 


TE6T BomereGay: eres ete ake BPs He Oes- Ve, “Let te ae" G  u2/T 300 TWO J 
of 6T om "Eg *N ye 


ra 34 C5 , 260 fe ° ° soe ° e se TT 
; ee voD a, PosuTee Rerds qe nO Suc/t h 09 nG° 99° 29° 29° 6H" ge T w8/T LT TTL OT4ysnooeurereg 
~ Tre / 1e = A e (e ° e 1 e e 7 
2561 oe H°S 6 Xy2e/T iq 09 QG* Gor gg* f9° git Hh LT un3/T LT 8th otgsnooeurese 
ANVEYOO NOILYIOASNI 9 3HOO ONOULSNEY 
a ee eal ee 7 i a a a aa aa SE IY OT FE TNE TSE SEE SRE RE SE pT GA Ean 
: u3/L ed JUT qe yo/T uo 4seo 
T ATITO vy ° me ° safe ~“~@ Go. e - / ~ 
ec 61 perutedug SS yo TT OL 122” ea Beet ees ee qH wot/l T ‘8TTL ssoT-o-—g 
; we/l ra, SUETOUG yT UO 4sRo 
2661 pequrecun f*2t xus/l TT  G9° 9d" lt 28° 99° Th° ze’ Hh owh/k ‘OTHE 8881-0 
NOTLVEOddOO OILSHOOV NYOLYEIY 
*T8In19e JNUCU — ca *preoqg Tle 
(tes Wnt al = t ° ne 1e ° Te / q mot 

266t = Aq paqutec Lercg o> ont “gel. “GOS a GO*. gor gpd ox qh nsf uns@Se yiy'T 

qseo ‘dTTT euoqnzy, 
GNOGSNOOVY 
gis 99% a) 6G* in, me? Loe (Toomxo0y y2Z 
STTPORNy] 
3 O@ H20T elo 9Ge Set (eyoupoog 
é . A Sa eS ms ze z Ssou 
31eq soejaing (SaT) 4 tug F509 SGuUaTOTL;OOg 9eS) aoe [eT 194 ey] 
“OM ZO S4Z2TS 8s TOW SUTYUNLOF] Gol Bede HO 
VOTUZNVY gO NOTLVHOduOO TYOTESROOV 

“pleTto yey, FuUsSqTOSGY 944 FO UOT ISTE pue vsory ey4 worn uoTyarosqy punog fo eouepuseded, 


petatque (Col Ol Jeceg yoreessy) spavpueys ‘aeome TBUCTIBN O14 JO YoIvesey FO [euro oa Fo Lequmu 
HLOT ‘ysneny ey4 UT pUMOT 98q 04 ST SesuUeyO Sseyy TOF uoseer ou, “SFETNOITO 19449T ToTTave pue EGF TeTRoITO 
134497 UT USATS 9SOU4 WOT 4Ue4Ke stIOS 04 PaTJTPOW Wosq savTT OTQeY FUTMOT[OF oy UT USATS S4UOTOTFFa00 sul, 


Syoyuel_ vue Sprecg “SeTiy, TeoTysnooy 
LT eS Toed 


seTdureg {Sey FO WOTIATAOSEq Pues STUSTOTJ EOD WOTJATOSGY punos 


ai = 


ey 


a 7 


hak gS 


Aun 
ery pe 


- “S . | - 


- 
a 
_ 


Eom 


"deep yc/Tt ‘ °eTp ut /T (udp PUTZIOF) 
*4Z °bs zed seTOuU Ty 9/°O uct Xyet Gl* 99° Hee G3° 9° HO° Go 2g 13/4 @ eT#uts 
COOL peyerojaed ‘ypeyutecuy X91OTSQ-TyISnNooy 
°S JO *g *N ge [TO pue 
Peet szeoo 4 feZzTSs ent? 
qeoo T poquted ysntq -- y2i X¥aet GG° 8° es° o1° 9° 02° Lo° r n3/G € eTeuts 
TS6T ‘eaoqe secures sve oureg X94 9[89-TySsnooy 
‘deep yo/t 6 °STD niz/T 
"47 °OS JeG SeTOU Thi -- uct Xy2t OG* Li* el 29° 3° 8T° 8C° i: 12/G @ aTeuts 
TC6T pogerorszed Spsqutecup XO4OLSEQ-T4sn00y 
sdaop 43/C S*etp yt/T 
"4Z°OS Jaa seTou Thh 
CSOT peqedozaec fpaqutTecug 2/°O yZt Xyet GG* ong* qO° 6° 2° G9" 90° @ yo/T V e0dy, 
X910TSQ-TAsnooy 
RIVdHOO XELOTO SAT 
7 One 7) 
GS6T poquteduy ene uglT Xuct Gee Lge 63° gle ol° G6* 3° G wh/T T eTTL OT4snooy TeoT Teg 
GS6T peqzUuTecug on°& pet uct Gl° 08° e8* O6* o6° &nH° HI’ tT  wt/T T OTT OTgsnooy TeotrTeg 
(*0*OugL,) 
GOT pequreduy o9°2 wel Xu2zT Gg* 639° Ge* ale 99° OG* ge" G ul SLE, OTe not: IPO nees 
GE6T peyuTecuy 99°2 wel Xucet OLf 4° Bl° 16° tl* 92° GO" i ul STTL oT4ysnooy [edt TSB) 


ANVGNOD THOTTVO fea 


ef 6T aS Seek eigt & = = for oera): = G  4u8/T T Rote Woon. 
2f6T Ea a cit OresielAigk, Fi fe se SOI Ge Ger Hh -nB/T T cele Sa 
TL6T*agu Aq poquted ferdg Gee yet Xyet GG* ole Lis Lie &G* tee TT q mm 09 adh], xoysn20V 
2261 = 90°S wel Xpel = = = 2 eon = q u3/d XO 4STLOOY 
“DS poeqsea 960 3t te 9 S2T (840u,00F ssouU 
eyed eovpang (S91) . 470 “fe0g ~ “"SauetoTfisoj ~~ ees) -OTUL Tet roqeyt 


“4h FO OZTS sSTON SuT yoy 


ANVdVWIOO S@ONTOUd NASdAD OIGNIV TS 


neces ae = SS ee ee 


c-g 30R 
ef 61 peyuteduq Gg elk yo. 02" “Ol* OL” Te" Ge oG* Te 4 nZ see eee 
C7 epery 
ec6T peyuteduy = [°9 ucl X99 §=6G9" LG" age 13°) lot of* RT y uc/T LT 8TtE ust toysnox 
- c-E epery 
ek6T pequtedin = gt Hel iG, ~S6°- "age 17 i= Cae Jr 66" t ul OTTL UTLOysnoy 
Q eve 
O26 pequredun =T°OT yet XuQ GG* 9G" ol* Or €G* g2° GT" i neo OLTE TaTToysnosy 
9 90emD 
Of61 pequteaug Ge) wol XyOQ =600G" = 9G 99° «=T9° ee ST* 2T°  uc/T T 8TtG uatroysnosy 
: - q epeszy 
O£6T Dee ee ee ER a OG naar as 6G Ga Gis t uc S8TTE UaTToysnosy 
q epeay 
Of6T spiel aes ie ee RO ma Geen Boe i ul STE UPFTCqsnoxy 
ee aMvet00 ONAVasvnD *@ = 2° 7° *°~*~C~CS~;S;7C2; R*~<“<=<i=i‘<(_a 
a AM OG 7 Ra aa UR 
7 0S nad SeTOU Lith @ eTdrsa 
e£61T peqerogzed ‘paqureduq fy°LT y2t Xuet olf 49° 99° 26" 06° TH’ et? ho wit/T I *990709-748n007 
"deep 8/G 6° TD wh/T 
“4 °OS ated SaTou Thh q eTanog 
C61 peqyearogaed ‘pequtedug 99° nol Xyet Gir 29° gle 06° Li* 9G° Go" 2 us9T/ET xe10Ts9-Tysn00y 
*S 50 * “N 9@ TTO pue 
pest syeoo + feZTS ents 
9209 [ pequTed ysnag Gg eTaTog 
TL6T ‘sa0qe eTuues se sues 2 gel Sel Gor poe" go)” eo ee" or" IT nQtT/ET XeqoTeg-Tasnooy 
"deop y3/G 6°etp wh/T 
*4F °YS Jed SeTo™y Lith g sTqnog 
TL6T peyertojaied ‘pequteduy jel siek- sGG* . Tit ole Gls aoe aercr: T wQT/EL xeqgoTegeTysncoy 
ag bSs peqsey 960 8hOe | REOL eG 9Ge Sel (3 CUACOF 
342 Soe TINS (Sqg) atuq “FeO0 eae eeg) Sesh TOTIOVeIy 
"Sut FO eztg OS FON Burqmmoy OTE 


Sehr 


“SUBIQUISU 


6261 pepyetofaec YATM perteaog So ey Syot «6 OG" i) eGg* oy° “4G* tg" oT A uT ckS-E Sqomysey 
- sue Iquen 
im Y A 4 = ry ° e Co e 1, @ bs ea 7 ae rT f; a Fan\ YITat 
626l peqyertogzed yyTA petaaog -- yah Xygf OG Fl° Ta" £9" On? Te? 27 L uti/t eLS~-E se, OMS eH 
*OUeIQUISU 
626T  pezyetoztec UyTA pereaog == Sy Xy9e ~GH® «Gor als eG* 1o* GT° Go° T ne/T eoe-a a7, oysely 
*“GUT4AUTeC TaxfZe SSTOW eutL 
UZTM peyesojisa sueiquew 
6261 _ 70e0xe sAcge SB auIEg -- 494 ae Oo". ae 2®. Ges eG" Oat eT T il Y sqouysey 
6261 “gUTed [To syeoo 2 pequteg oe eh ee: OE ate bos Cs ees E uo V epomuseyy 
“SUT4YUTeG 194tce seTou eye 
UTM POZeLOFA9c suesrquiou 
626T qdeoxe eaoqgu sv oe eS Ot 9% GG” -go% Te .go" "GO qa" are z wt /S V s40xYs elt 
le IT. } ° e e 
6z6T"guTed [To sqeoo 2 pequted - = api eng Gd" fet ee" -ob*. Je*-or 60° a wir/S V e,OsTs eit 
‘suUT4UTed Taq4je SseTou ouTy 
U4 Téa pe4ye BLOFIOA suvsrquew 
6261 qCeoxe aAoge sv sures == yoy Zoe. Gat -eG* Gor "eo" -Gy° Gr-9o* 1 wo/T V Syoxrsey 
Ge6T 4uTed [TO s4v00 @ paquTEd Soe Nea £496 02" ~ 9h Oe" Ge" 4 Ge* 27° GO" T nc/T V a7,oxys ely 


NOILYHOdHOOS SHIVS ETITANVN-SMHOL 


Se 
TH QUAL 
LL 6T peyuteduq Litt wet XuetT GG° 64° T9* JG° 0G* eh? 92° 4H wh/E LT eltasnooy eqTinsur 
ANVANOD HIIGSHI Gan 
pequrecuy Te el et So OO a ey On CL ae ©. gpl eltm otep wettemey 
uc/T TL 
CC6T pequtedun Gl°o Xue/T TT Gor 61° JL gh* 69° OF° OT° as yE STTE oweg uetTTeney 
ae ee 960 BHO HeOT 2TS 9e Bet (239U300E 7 
27 eC soezaMg (SqT) tun “sD SHUOTOTT TOON 99S) nee TeTLa4eYyl 
AM ae oZTG oS TON SUTYUMO}Pl —“oTuh 


5 FO °a°N Fe TTO 
3 


9% Peet sqyvoo zg fezts 
ents 4800 T pe,uted 
261 eaoqe se eTdmes weg T° yt XnetT 09° 386° OL Sl° 49° Th’ Te" H uc/Tt T STTE poonez Tejy 
deep yl O1T4 
e661 =“ S80TDe SYNOD MES ZT 1°Z yet Xy2T GQ" 9 on Glee 69. tit ee" qne/t T Sieh Boske a 
Se NOIGVECdHOO SRONGOEA COCMAZIVIN 
HEGT SUTIOAIO OOBFINS Of - - 46 X4h 09° ee te Gee? 06 sf ul sie A EeE Cosa 
“O00 NOSIMARIS ESAT - 
A 7 
; — suTyOeq yc/T Oo 
et pequredun = = p2t Xy2t Geo ORT 2G" «(0G* ef" GT" #7 ue/T T q8e0 SOTTE O4TLeH 


“GnT “ANVGIOO LLlTVA 


“nck a 1G ZIYVIUME TD 


jee 


‘az *bs zed sejoy ol OTth Teo 
TE6T peyestopaec (oq youu Ov] wel Set Go” “GG* of ade Li* 6c Gt" t w/t T —- -F4Snooy ey tsuesy 
on (LOOM 3D0y) yorMelTE 
ZL6L "U4eT TEYON = GtT  o- - - Gis Gos "1R°. C9° Go ag? aL" { =e UOTZeTIST punog 
“S FO "aN ye aia [fo 
sq9e00 § peyuUTed ysnig (ped) (J9TITZ [OOM 00g) 
TS 61 qceoxe sAOqe sv oueg §°T nye XpcoT OL” OPT a" OO toe Gr 2" 2 ut;/T i OTTh OTZStoOoVUEs 
‘WOU; L Sip ©%a5*0s aed 
SeTou gog; peyesojaed (ped) 29TLTEL LOOM 3904) 
TL6T Teqou peteueue peyeg F°T whe XyetT Gl* 1G° o/* 29° 23° £9° GT” ro wii/T T SLhh OPPS teoBeS 
“91/1 *etp. *az7bs aod 
SOTOU gogh peyerozaed (peg) (TOTTTT TOOM 390%) 
OL6T Teyou peToueus pexyeg 9°T yet Xyet Gl° GG° Ger 5° 29° The LT? 1 nt /t Tt eTTL OTysnooeuesg 
"qg°DS  pe4sey g60H BR0e HeOT 21S 9be Bel (9R0NR00T | 
aye soezarng (SOL)? fiug “se°0 SPUSTOTIIO0) 39S es Tet rozenl 
“4. TO eztg eSTON Sutyumoy, 7 Fab 


NOTEVEOdeHOO SETVS HTTIANVA-SitioL 


-~)J- 


“S 20“ *N fe are Sates 3 
fe a aa) y, ° Je ° ° ° ° ° e 
HE6T  sqzeood + pequted £vadg LH wh9 Xn02 = GL Ol ol OF So" Le Si } uc 9 edfy, xoqtosqy 
(72 °Oy9T) (9enes OT) 
RE6T = *agu Aq pequted feadg - wt XO? Gir? ma SES GG" ee a O6e 2 ra 9 ecAZ xoqstosqy 
: (°9°0,02) (acne? “T) 
e261 peyureduy - wh9 *n0¢ GG* 29° 6G* 69° 9° te* xT g ul 9 edfy, xeqaosqy 
(esnes +T) 
ecb pequteduy = yh9 n02 .Ghk* e9* eg° SI* -He* 6T° *T° i ul Q sdk xeqsosqy 
‘$1907, 
: - wi XpO? (esnes QT) 
2C6T *ryu Ag poquted Lesdgs - wo OTTR Gi]: eer 1b 2 Oe 6G° = q wo OQ edAL xoqzosaqy yl 
wo 46 uo y easy xearosqy 
~ (197046) 
ef 6T ape ae ay ed ASE G°2 uo Xb G9Q° = a5 Boe = 2 wl V acky Xoqstosqy 
c£6T "ape Aq poquted -feadg G*Z 6 nb oe 16’. 23" Gi we = ee V edéy, xeqsosqy 
NOILYUODHOO XVWMTHT 
ee 61 poqutedt = = ie ae pee aoe tL" oe aE COO ul We suersxutudg 
9 
a0 TS 
OL 6T JOYVM UTM poyuted a ee Gee Gr TO" “gee Tee Ore G ue/T DETOYSNODY 
aS FOr. PN Ae 
JZOTOO suT[T tue sTqny[os 
OS6T JOGA UTA Pe4qutTy -- ---+ 
0% 6T pequTeduy Se. eS 
Ai 
“4y°OS paqsey, (84.004, 00.7 
eqeq soerang (Sat) 4 tug “F809 e563, Hest Tetseyery 
“74 gO ezTg eSTON Sutaunoy OM 


ANVdOO WASdHAD IVNOITLVN 


"OZOLOU0D UTm petevod e[cites Jo youg *) 


*Loqmeyo UOTYeteqteNeT ety FO TOOT oy 04 poquoueg ° 


\O 


“POPEOTPUT SOSTMISYIO SSOTIM *9°O phe Sy X 2 UO peoeTg °G 


AT 02> 


*preoq [Tem wascéS 04 pequeuied ST eTT4 e149 UeTM 
> a x - 7 re x 2) fal * fd fe : ; 
SB owes sti} O12 ACM STU PSUTe4YqO S4[Nser 94 OeTNI e SY “*zZOOTT LTOYeIOUeT UO AT4OOITD DTeT +4 


*SUTLILUE DOOM uc DG n9OT/ET 01 pslyoeq14e SU LOG ons Tersyy iG 


*POLCOTPUT OSTMTAETIYS Ss 


un 
10d) 
rl 
q 
cs 
e 
oO 
e 
(@) 
av 
cl 
& 
q 
ot 
a 
i 
ra 
4 
OU 


/ET UO psoetg +2 


*AJUOSEU IO TeqyseTa 04 Sutqueweso o4 yueTeatnbe PSTSPTSUOD ST STU “*DIeOg [Tem umsckS 04 paqusuiag Tt 
C5; [s . ~ 7% as . 


 SELONIOO’ 


oii 


OTTL aet 
TeAeE POCA 
eTIy vet 
Teaog een! 
(LOOM tres Teg 


TL6T SAM USstOg B2°O% «el Myei” 10S “Bye Ole: Die eae" geri g wT O1TG etoqxoay 
S261 SUTOV]T UTIOS 62° ike CG 1G. GO i GGe Ct ears H wl TOOM ues Teg 
AEVGNOS NCISHCANOO COOM 
“77 "DS cod v = 
EL6T S8TOU Tore peqesojaed £0°L idl uel 08"). 2" a2* 2g" 16° 6G" eT"  we/t T*ped [oom yooy ‘etry 
"ifm Aq pe,utedg Teyaly umscdéyj sen 
e£61 SUTIOAOD 9oeTIMS ON ae =+- Go° CG* Te" -e]* 99° 6¢ ° cH? t ma LT FOUrloy, 
cS OL peyureduy GS°O0 qiel Xjet On ©-1G* eG" Si OR Ger HT* iT no/T TTL Ofysnooy 
Us TUTT aoy pay 
ec 61 ysniq ‘pequteduy T3°O 3=oneT XneT )3=6G9") =o al t ul 03 acky eT TzeTNY 
Go6T pequteduy 63°T jeu Suet O° £Qe }) / sl nL q eaky, suoqysnooy 
“a7 °dSs poise, Bh 2 (07004007 as 
a1eq soejang (SqT) 4 7uQ *Fs800 SZUSTITFFSON 385 } Sit Tet rseyeyy 
"4m = «JO 8ZTS esToN Sutymmoy Me 


ANTVAIOO MASHAD SELVES CHL 


EN BaP ee eens 


sanse) 30 a ST a Sa a 
*Tem0r. Zerze say ¢ pettade uO /G 
Teoas 4800 pu “7200 7G00 pie 
tae ry = Cs + Tf 
; 14 TM eseq Leer? GTey adeqgseqtd = ygt// °c °y edfy, 
+n = A Ta - 
GO6T PeTemory, 04 pottdcde re00 4st mscéy 4800 48—T GG oe eae Go° Go° On oi wh /& I91seTd ot4s000n9¢ 
DMI “CIVIONA Man Oo SE ONG0&d OOONLS VINOLTTVO 
“4200 JST aed re ut: /T ia 
*[em0r4 *siu g petTidde 4200 472090 pu2 
T9948 UTM pues °4e00 eseq AIp Zoeqyseta ut /T A91SeTI 
Ta non t -~ > Fat rc ° ° ° ° ° ° / ~ 5 a ai taie ou 
Gl6L PeUSTUTT 03 Per iees 200 251. ee 7600 487 0G" J Ge ¢) Hf GLI° 91 no/T DEYSTOOY [Teaspoy 
ANVGNOO S@ONdOYd WASdAY OLINVILY 
a 
"4809 pug 4800 ps 
teqze ATaqetpemut wi/T 
*180TE pet{adas yVv0o pa¢ 7209 puz 
poom U4TM °*4e090 4ST Zoaze *say szeqseTd ut /T 
HE6T pe_eoTy @ pettdde yvoo pug umsdfy 4000 4ST OK? acs ip? GS 20° OL" 9/G «seyselg LOQtoOAoy 
; $4200 GOH SHOE HeoT etS 9% C 
{UIA BELT, UOT4 BOT Tady 4809 fo *F90) SUUSTOTFIOON _ ssou Te T1394 ery 
ayeq oer. eseg "oy, (OS TON (oth 
AMVGHOS WOSdKS SVOTMI FAD 
$04 OZ Lequreyg uot aesaqreaey ety FO TOOT 94 UO PTPT oom 
sTeued sug, °S fo °g “I e149 48 oe 80 esTeT e UO TatTe1seTa peTL PIs © e £0 peT[dde pue szamyovguzew 04 £qQ peystu 


So gla SUOTZCOTLTOSGS oud. 


DICOVe POXTW SBA TOYSeTC Teotysnooe fo eTcires yowes pe4eqgs sSTMIOTZO SSOTUN 
SISyseTd TeortysTooy 


@ 8Tdeh 


2.0L 


“SUOTI TD gu seg TeaseTd Toqse eld 
2S6T PeYCOTT *4u0o Zeputq uO petiacy  umsdty 9899 T Gr 0G* 6G° gG° Go: Ga Ger at /& U¢TLoysnosy 
*SUOTJOSITD “JW 98g Zo4seTd IOysetg 
TS6T PeYeoTT *4v0d Jeputq uo pettddy ums chy ZE00 [Ga oe Let ant eet ees ut /T UAT LIysnomy 
ANVGi00 ONIAVESYOD °8 
¥e00 4ST «8970 wit/ T ae 
"SIU ye petidae 4eoo 4809 pue 
“Teeqs UTM pug °*4v00 aseq Ap saeqasetd wiz/T ISVsel_ 
GS6T poeUus TUT 04 peTTdce 4e00 4ST umscéy) 4200 48ST OG° 6h° 9G° T° Gi’ 42 CT. uc/Tt OTASsnooy se yoyusny 
RTVGIOO ATGdNS MASA CNVIEATTO 
= *S Teuuvuo _ 
ut 94 
peyoei4e 
*4¥09 4ST Taqze wey uo/T 
*TOEMOr4y "IU T peTicade yeoo [Teqew uo yeco pug 
T9e4s U4TM pue *4e00 eseq AID szeaseTd w3/G 
at a a / r 5 
GC6L PoUsTUTT 09 peTTace yeoo 4ST wmsaky 4800 AST 90° o/° Gg° 3i* c9° ooo ut /& ayUseIsOy asre0cg ; 
H 84TTPx 
"Ss Touueyo 
nl, OF 
peToe441e 
“$S09 FST t91jze ULeTL u2/T 
TemMor4 T pettdce 4eo0o Teyeau uo 4e00 pue 
T9e9qS U4TA pug °*4e00 eseq Atv aeqsetTd w2/S 
G61 peustutd oF vetidde geo 4st wumsdkg 4eoo ast GG* 90° 99° Olt Oht £F° Of° ne/l e4eBoasey Se 
, H 84 TTS) 
io) 960h ShO? H2OT 21S 9G2 Bet 
eye = | queUIYeory, woTqeot [day ZeOD FO * F909 SQUSTOTI TOON ssou TeT£o yen 
9o0egins eseg “ON STO} —O TULL 
i NOITVSOIHOO SHONGONd CHMI-NIVGEHO 


rr 


"4200 pug 18472 
el petrtdde ut /T 
ne90 Dal - “4200 ‘Ae, Aeoo pac 


4ST deqze *sIy gir Teyow uo nif/Tt 
pettdde 4voo pug teq4seTd 400 pug 


*CeOT TL. 3L00 °*4e00 9seq AIP wo ums dfn ut/T 
o vy oy To5 fal { ag | gy ~ @ e s e 2 ° =. ° 4 / 
Gl6T U4Tu peqyeoTa pettdds 4eoo 4ST wi/E ¥E0D 48ST 09 o> a Ie 6G" det Or aie TayseTg oytutqes 
"9200 
q8T toqze "sIy fy at /T 
pet[ace 4evoo pue 4800 pug 
*4e0TF Yro0o "4800 9seq AID UO *reaseTd wii /T 
GC6T U9TA peyeoTs petiide ques 4sT umsdfp yv00 4st GG° Bea Soi Be ae nee ue/T VY to4seTd oytutqes 
*petzp Ajjyaed pue yes 
pey 4200 4ST Je4ze wh /T 
petTtdde 4eoo pug 4300 Die 
“4eOLF 200 "4800 oSseq AZp UO *1e4SeTa ut /T TTnerply 
rT 4 n arTrco TI oH ‘ WOT at a ne e ° se ge . =/ x 
TS6L UTA peqerT” PeTTGce qRoo 4sT umscfy qvoo ast Gos 49° Gye gfe Lee het HT’ nc/T L94SeTd a4yTurqes 
Rivas WSO SHIVES GERI 
ST teu a 
SUTUTE4ZUOO *ULeL 
Ysnig {oor Teyou wo 
SoTL UTA 9209 ieasetTd ums 
GS6T DOTAGTIS euo UT pot Tddy -dhy ne/h se moi = ae tthe 32° ig 6" ue/t OTYSRICeN PLepuesag 


“doen at 
uc/T S®TU "49200 4ST 4e0o pug 
*suTG eSzeT 2047e ATeYeTpouNut I94seTa ni/Tt 
OL6L UITA PEeTGaTys  petiTace 4e00 puz mscfy 400 4st Of* bi" ah? «96° G2" GT* 9T° wo/T TI4SCTd panies ae 
PUTT-1945 Teunjoe 


aE. EXO 5 SOs EX CO ee A =a ae 
9209 S4R0O Q60h 8kOe HeOT 21S 942 8eT 
qusvizZeory uoTseot Tady aseg fo *f9809 SUUSTOTIIOOD SSou Telzeyon 
94eq 9so0eymms “ON OSTON =O TUh 


. 


*AFieus punos 
FO 4Umoure ewes 944 qzosqe p[NOA YoTuM *‘uUOTAdCTOSQe 4TUN SuTAeU [TeT1e4 eu 
@ JO qyooz oazenbs fo requmu ou4 04 Tenbe ATTeoTseumuU ose somnStz esouy, » 


Of6T G*O G*0 £°O 2°0 ‘xteyo poomsTg 
OL6T Q°g cas cre ie ‘a ‘soueTpNe peXxiTl! 
6261 Tee ome Cie ore 9 faves Aq dry 
OL 6T oh 6" ry Ge 9 ‘9Q0ueTPRe PeXTT] 
626T Ot cee 0°¢ ee a Saves £4 dug 
626T Lon 6°¢ g ‘goueTpne pext} 
Of6T On 2°9 Bt as Ceo Vy 6sqvooTeAO TATA Udy 
Of 6T ees G°s Ca ‘ne £°T VY ‘*S4eO00TSAO 4ROUZTM Uaji 
OL 6T L1°9 3°G O°t age Sn Vv ¢sqvoo WATA weUWOY 
Of6T O° che c*2 G°T PH V €S4B00 ANOUATA UStION 


% UOSTEG Ted UoOTACLosay 


oe Sutqaves *smecd tomo = 

yoeq uo Sutpped fo szefkelL eTsuts ee ‘ce se oures 

xoeq pepped ATtTasey ‘aees Futacs ae ‘saiteyo 3.14804 
mloeq weco *‘SAiTeyo yeas eueo = 


L 


I 
4YZQoOR 


. 
g 
é 
' 
‘. 


: ? 
; — 
pe an 
ae oa 
x , : ; 

: : 

; - 
tee «a . 
+ 
e 3 


i = 
; 
<a 
ee : 
? . 
. 
= . 
. oo - 
it noe : 
: pero ri 
c ma ns 
a 5 eo P 
/ we 
- 
a3 = : 
a 
bs re 
a . ~ Zo : 
i . 
> ~ 
. 
7 
Ee . 
; 


~s 


ae ees 


Suggestions Concerning the Prover Use 


of Acoustical Material 


As there has been considerable misconception as to the vroper 
use of acoustical material it is considered desirable to call atten~ 
tion to two of the fundamental »vrincivles underlying the formulas 
which are used in acoustical design. It is assumed in all of the 
formulas that (1) the absorption is proportional to the area of the 
absorbing material ané@ that(2) there is a uniform distribution of 
sound energy. As a rule neither one of these assumptions is true. 


It has been Sound from exxseriment when very small areas are 
used, such.as the vanels in a coffered ceiling having areas from 1 
to 4h square feet and senarated from each other by a foot or more, 
that tne effective absorction of the material in these panels is 
greater than when the material is installed in one large area. In 
fact, for materials naving large coefficients, this effective absorn- 
tion may be as much as 50 »ercent more than one would exvect from 
the coefficient. 


It has also been founc when all of the acoustical material is 
applied on one surface of a relatively small room, say 50,000 cubic 


feet or under, that this creates a non-uniform distribution of sound 
energy in the following manner. Let us assume that the ceiling of a 
room is covered with a highly absorbent material. Under these condi- 


tions the sound energy which is traveling between tne floor and 
is absorbed quite rapidly, while that traveling between the untre 
wall surfaceg,having very little to absorb it, mar continue for some 
considerable time. This persistence of sound energy between the un- 
treated surfaces may cause the measured reverberation time to be 
considerably longer than woulda be commuted using the ordinary rever- 
beration formula ana the coefficient usually given. For this reason, 
it is essential in small rooms that the acoustical material be 
distributed on the sice walls as well as on the ceiling, if the 
effective absorption of the material is to be anywhere near that 
which one would exvect from the coefficient of the material. 
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We also wish to call attention to the fact that a preper dis- 
tribution of the acoustical material should be worked ovt in the 
initial plans of a building, as it is frequently imoossible to 

obtain a satisfactory distribution after the interior design has been 
completed without taiing into account the acoustical treatment. 
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